Interleukin 3 enhanced interleukin 2-dependent maturation of NK progenitor cells in bone marrow from mice with severe combined immunodeficiency.
Human recombinant interleukin 2 (IL 2) and highly purified murine interleukin 3 (IL 3) were tested for their ability to generate NK activity in bone marrow cells from mice with severe combined immunodeficiency. IL 2 alone could dose dependently induce NK activity in marrow cells as determined by cytotoxicity against YAC-1 target cells. It was demonstrated that IL 3 had dual effects on the generation of NK activity in this culture system. The addition of IL 3 resulted in inhibition of NK cell activity seen at high concentrations of IL 2. In contrast, when IL 3 was added together with low concentrations of IL 2, the generation of NK cells as judged by cytotoxicity assay as well as the appearance of cells with NK phenotypes was markedly augmented. In some experiments, mice were treated with 5-fluorouracil (5-FU) to eliminate relatively differentiated NK precursors from bone marrow cells. It was noted that the residual immature marrow cells from 5-FU-treated mice showed little NK activity even after the culture with high concentrations of IL 2. Importantly, IL 3 could induce the generation of NK activity from 5-FU-treated marrow cells in the presence of IL 2. Kinetic studies indicated that NK activity was appreciably generated from 5-FU-treated marrow cells when preincubated with IL 3 at least for 12 hr and subsequently cultured with IL 2. The cells bearing IL 2 receptors appeared in 5-FU-treated marrow cells, even though cultured only with IL 3, which implied that IL 3 could support the development of very primitive NK cells from IL 2-unresponsive to IL 2-responsive states. These results suggested that IL 3 might play a crucial role for the IL 2-induced generation of NK cells in bone marrow through promoting the expression of IL 2R on NK progenitor cells.